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°- HYPOTHESIS, TESTING IN EVALUATING A'-
at, , . ,

PREKINDERGARTENPRO9W: ILLUSTRATIVE. PROCEDURES

a
c

Identifying the effects of the Experimental Prekindergarten Program on the

development of children requires that a broad array-of data be analyzed.

The simplest 'analysis would be to compare scores of a group of chi dren on

a measure of development-at the beginning of their prekindergarten year w

.

scores'On the same measure at the end of the year. Obviously; this procedure

. ,
leaves much to be desired since it does not provide any way of accounting for

. , o

1

. . .

other possibfe influences on the childrenis:developi'llent. Toacce'p't the results
4

, .

of this'simpl-e;design as an indication of ihe'effeCts of the prekindergayten
.r...

aa

program requires that, ont also
x
aceept a number of assumptions, including

assumptions that such fadtors as maturation, family conditions, and general'

-ability bf.the children do not affect the performance of the children on the

measure being used. In fact, this simple design requires one to-accept such a

vast number of assumptions that they &mid be summed under onegeneral assumption:
.

Nothing in the world outside the .prekindergarten program-affects the ,-VOelopment_
,

. ,

of children on the measure in question. For purposes of making decisions about

progTamA this degree of uncertainty about the, possibl,e-qhfluences on children's

deyclOpment is.unsatisfactory. It may,also,be: unnecgsdary.

While it is not possible to 'laminate a assumptions, a la'rge number of.

.. .

4 ,

__them can'bc brought out of, 7realm of peculation. Tile data which-can be
.4'

.. .

,
's

,
.

.

obtained and the nature t., e ArdSlytical designwill determine which assumptions
.

- -
,. ... ,...t

.

can be tesi7bd and )...:JI must re iasstimptions. The aimHtiof research is to reduce

--.

-,.

t
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both the number and the logical 'importance of the assumptions that remain unexam n

so that the consumer of the research findings has to accept as little as possible
.

is on 4 oith."

. .

,,;Several steps' are followed in ,xnmining a,group of assumptip0,: ,They "are

stated asnul hypothe'sesCdota are collected on variables referred to in the

hypotheses; and staerstical tests are carried out to determine whether the &Its

-warrant retaining or vjecting each hypeiOests.

An illustration many clarify how the process of testi,: ypotheses reduces

the number of assumptions one has to accept in d conclUsions about the

effects of a program.

In studying the effects of the Experimental PrekindeYgartenrogram; the

'-evaluation unit is interested not only in determining whether theire Is an over-
.

V

all effect but also whether it- affects children of different ages and Aiffe-rent'

levels of
-

divelopffient in-the same'way. 'In other words, it is not

-ileqsscity to ossuillethat the "progtamaffects children of different 'ages and

, 4

levels ofdevelopment in the same way, since these ahsumptiOtts are testable and

, s

couldhnve waning for the way-in which the'program is entitled out. Nor is it /

ncessary to assume that age and level of developme nt do not interact in some
-

-
.

fashio n, since that assumption.is also testable and could have implications fur

the program.
.

.

.

-
,

Testing these hypotheses is an integral part of examining Question -1 in the
111 s...

Evaluation Design* for the Experimenta?Sp4.ekindergarten PfoagraT.' QuIstion 1 asks:
-

Y
1\ : f

k

Do Prekindergarten licograms have a measurable effi,ct cpbn children's cognitive e

w el.

,

and n neognitive development between the time'they enter and leave the rograJi ',

Al ..

.
.

.

.
.

.

*Donation Design: New York State Experimental.PrekinCitrgartea Program,. ..

Albany, New York: The State Education Departoienf, Bureau of-Child Development

and Parent Education, Bureau of School Programs Evaluation. °September, 3, 1975.
1,..,
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The following is one,ofmany possible analytic procedures for answering the

stion.- It is presented erg to illdstrate the 'kind of analyftS whi,01 can be

4 ;

used to study this andother uestions about the Prekindergarten PrograM, In

order to eep:.this example r atively simple, it is assumed that.any fe4s of
C., ..]..

control variables are line r.

As will be seen, this ana sis involves 18 possible hypoehTs; h wever

---7,
the branching nature of th is results in the,teseing'of no more to n six

.

hypotheses. :The,result obt 'ned in test -.1 . riven hypothesis leads o an iher
,

I

hypothesis while simultaneously precluding other-.hypotheses. Thus,

of design is achi= by consideringla large nu per of hypotheses whip, being
.....

.

\..-

. required to test only a limited number of them. At the same time', thp'oesign
.

_ .. ,
,

.

makes it possible to'retain the
,
most gener 1 hypothesis which adeouael explains

is

. the data. 0

. The example described-below follows analysis_pf covariance procedures. The

,
.

.

. variable's used-% are: Walker posttest (,criterion); Walker pretest and ch9dren's

ages at entry to the program (control variables); and Prekindergarten experience
."...

t

. -(treatilient).

-

The hypotheses are presented in Table 1.
.

At the,outset, the example'eeks to establish the Usefulnegs of the control

variables (Hypotheses 1 and 2). ontrol variatIles are dropped if they,do'not

. I . ,

contribute to an understand
/

at Hypothes.i.s. 3 which answe

significant, the °thesis is rejecLed and one may conclude that there is a
/

.

. .

a Prekindergartcn effect. This is the case,

by the familiar t-test. If the t-test

Prekindergar -n effect
,

o
I

=

5
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Table

=Illustrative Analysis of Covariance

with two Control Variables-(Palker and Age)

Hyp. ,1: ,No effect on the balker pretest within age for either the eXperimenta.1

or the control group.' .0. 0
Retain go to 2 i

/
Reject go to 6 ,

Hyp._ _2: No effect of age.in eigier the experimental group.or the control group.

Hyp. 3:

Hyp. 4:

,

- $

"74)T. 5:

Retain go 3.,to

Reject go to

No efgPct of Prekindergarten Program (experimental mean compared to

coliol mean). , k

Retain - Stop
Reject - Stop

t ,

NoPrekindergarten by age interaction.
Retain ga to
Reject - Stop

-

---, .

No Preki ,ndergarten effect wit control:for age.
Retain - Stop
,Reject -: Stop

Hyp. 67,7;,7No Walker pretest by age i teraktion
.

r 1

_, Retain go to 7 i

Rejectgo to 14
,

,
. . .

Hyp. 7,1, No'Prekindergarteneffect by Walker Pretest interaction.

- Retain go tck 8,,.
J :

tetect go to' 12
, 4# -.

,.
7 Hyp. 8: No effect.of age with control' r Walker pretest.

Retain go i:), 9.
L---....--

0N

.;., k.... Reject go to 10
(

9:. No Prekindergarten effect with contol,for Walker-pretest.
.-,__.

Retain - Stop, .

Reject - Stop q''

60

Hyp.

fi-
.OW0 )

1St:,

R4

/

I
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Tnble 1 (continued)

ms`s

A

1iyp. IAD: No Preklndergarte0aflect'by,age interaction In the presimcc of a

homogeneous liplker pretest effect.
Retain go to 1.1

- Reject - Stop

A

Hyp. 11:. No grekindergarten effect at all'levels of age and alker pretest.

Ret'ain - Stop

Reject -Stop

.6p. 12: No age effect in the presence of a treatment Pretest interaction,

V

Retain - Stop -,
,-.

Reject -go to 13 .

.
._

Hyp. 13N No- -Prekindergarten effect by age interaction in the'presenc&of

.'treatment by Walker pretest interaction.
Retain - Stop

"41e Reject - Stop
!

Hyp. 14: No interaction of the -Prekindergarten effect aid age and Walker pretest.

Retain go to 15 e ,

Rejkct, , Stop

)1,

tryp. 15: No Prekindergarten effect by Walker pretest internctlon.
Retain go to A
-Reject go to 18

i

- Hyp. 16: 'No Prekindergarten effect by agelinterac,tion.in the presence of Walker

pretest by --age interaction.
Retain go to 171
Reject - Stop ,

- - 0-

Hyp. 17: No Prekindergarten effect at all levels 8T7age and Walker pretest int

'
the, presence of Walker pretest by age interaction.'

, Retain - Stop, '

, - Reject - Stop

.' 6
,

Hyp: ,18: No Prekindergarten effect by age interaction in the presence'of pretest

s
interactions.

. .

A.

.. Retain - Stop

-,-....
Reject - .'Stop

I's

7
Os.
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The case where one control variable (age) has a simple effect and,the other

(Walker,pretes0 has none at all, is given.at Hypothesis 5. Analysis for this

hypothesis is again n familiar analysis of covariance with one control variable.

-
Since this,Anlygis \('IYp4hesis,5) was produced only after testinz for au walker

,.

pretest effect, the r sults\of this analysis, and the possible conclusion that
..,

Prekindergarten has A ,ffec hold over the entire range of the. rejected)
,'

.
.

variable (Walker Pretest. I:J2y. corresponding hypothesis, where'WA:lker preteat

is retained as a control variable while the age variable was eliminated, is

given in Hypothesis 9.

COmplex effects of Prekin\dergarten are located in interaction hypotheses.

The most complex,of course, is, the triple interaction, expressed in Hypothesis

14. A STOP signal is given after some of these complex effects even though A -s.

additional hypotheses could be tested. i's-A

., -----' - 1 .

In general, a STOP signal also desigatesla point at which condlusions m4. =.

be drawn. Some of these have been mentioned above in relation to Hypotheses 3

and 5. 'A significant' finding at Hypothesis 14, which'would cause rejection of

the hypothesis, would lead to :conclusions that the Prbkindergarten effect was

different for children of different ages and of different score levels on the

pretest. -It might be possible to plot this to show that Prekindergarten was

most effective for children enter the program betWeen certain ages and
--z--

scoring bdtween certain raw score points on the Walker pretest. The data of

.

course, would determine the precise natur44pf such a conc/lusion.:

Thus, the, results of the analyses may help answer questions of differing

breadth of impact f2om '!Should the program be continueci?",througb "How can the

guidelines of the Program be changed to make the program more effective?" to

4

"What specific"praetices are

1

ost effective with which children?"

a
8
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Why is a complex ana,lysisrequired to answer a rather straightlforwar

Question such as Question 1?

Attempting to answer the general question ef,effects of the Prekindergarten

Program without considering many other possible influences on children's develop-

ment'could lead to an incorrect answer. Differences{ resulting from other in-

---)
fluences could be attributed tothe'Prekindergarten Program, with the'result?

that it-is incorrectly concluded that the pTram.has been effective. Or other

influenscould-obscure the real effects of the Prekindergarten' Program so that

it.is incorrectly concluded that the program has not been.effeceilve; this is

likely to happen if, for'example, the program:is more'effectiye for children' of

a given age ora given leveloflinitial performanqp,than it is for children' of

/
other ages or performance levels.,

But assuminvthat.the general questlion is answered dorrectly, it is important

to,

circum-

stances.

know how specific faCtors affect different children under different circum-

stances. It is posSible for a, program to be generally ineffectiVe but for
k

specific aspects of the program to be effective; or for the program to be

effective with some children but not with other's. Even with a Program which has
!

been found to be effective overall) it is unlikely that all-aspects of the program
4,

. .

are equa4IS7 effective with all children. Efficiency can be improved by an.analysis
,

,.1
. *

\
, i

r" :.
, .

( ,\

f progr191 Variations in relation to children's chgracterlstics. ,

A "great,va iety of data is being coltleited.on the Experimental Prekindergarten

--'

0

Pribigram to make posSible to carry out analyses similtir.to that described above.

-Throughout the analyses, an effort will be made to obtain meaningful answers to

the research questions while dosing justice to the complexities of the data and the

phenomena they represent.

t
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